Targeted disruption of psbX and biochemical characterization of photosystem II complex in the thermophilic cyanobacterium Synechococcus elongatus.
PSII-X is a small hydrophobic protein, which is universally present in photosystem II (PSII) core complex among cyanobacteria and plants. The role of PSII-X was studied by directed mutagenesis and biochemical analysis in the thermophilic cyanobacterium Synechococcus elongatus. The psbX-disrupted mutant could grow photoautotrophically indicative of non-essential function, while it showed growth defect under low CO(2) conditions. An active O(2)-evolving PSII complex was successfully isolated from the mutant and wild type. Protein composition of the isolated PSII complex was the same as wild type except for the absence of PSII-X. O(2) evolution supported by artificial quinones was affected in the psbX-disrupted mutant. At high concentration of 2,6-dichlorobenzoquinone or 2,6-dimethylbenzoquinone, the mutant showed much lower activity than wild type, while not much difference was found at low concentration. These results imply that binding or turnover of quinones at the Q(B) site depends, at least in part, on PSII-X protein in the PSII complex. Gel filtration chromatography of the PSII complex revealed that the dimeric structure of the complex was not greatly affected in the psbX-disrupted mutant.